(1). Please note that paragraph [1] has been amended as the fallowings: 



[1] The present invention is directed to provont fogging of tho windshio l d and to thaw 
acoumulatod i oo on tho windshiold. to devices designed to accomplish the following: 

• To prevent fogging of the automobile windshield. 

• To enhance thawing of ice accumulated on the automobile windshield. 

(2) . Please note that paragraph [2] has been amended as the fallowings: 

[2] Dr i ving an automob il o i n tho wot or co l d cl i mato, tho moicturo from tho dr i vor and 

passongor broathing forms a foggy l ayor on tho windsh i o l d i ns i do tho automob il o; wh i ch 
s i gnificantly roducos tho dr i vor v i s i bi l ity through tho w i ndshio l d and i ncroa s os tho risk of 
traffic acc i donts. Fogging is caused by condensed water vapor collecting on a glass 
surface due to the difference in temperature between the glass surface and the adjacent 
air. Warmer air inside an automobile in contact with the windshield will be cooled down, 
the cooling of this air reduces its ability to retain moisture, and thus the moisture that is 
released condenses on the inside of the windshield. There are two different climate 
conditions in which fogging of the windshield occur even though the automobile has a 
ventilation system. First, in a cold climate, it occurs when the temperature inside the 
automobile differs significantly from the temperature outside. Secondly, in a wet climate 
such as a rainy day, it occurs when humidity inside the automobile is very high, the rain 
and wind keep the windshield cooler than air inside the automobile. When fogging of the 
windshield occurs, it significantly reduces the driver's visibility through the windshield, 
greatly increases the risk of traffic accidents. To address this issue, US patent 4786783 
provides an electrically heated laminated windshield, and US patent 6668917 and 
6155061 provide advanced HVAC systems. For average automobiles, the electrically 
heated laminated windshield is very expensive to produce, maintain and operate. The 
advanced HVAC systems that reduce fogging of the windshield are also too expensive 
for average automobiles. 

(3) . Please note that paragraph [3] has been amended as the fallowings: 
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[3] Also, in a cold climate, an automobile cannot be operated until the ice accumulated on 
the windshield is melted and removed. A fair l y l ong timo is roquirod to prohoat tho 
automobilo intor i or cpaco and molt tho i co. To melt the ice, the time to preheat the 
automobile passenger compartment may be significant. To address this issue, US 
patent 6598653 provides a windshield cover to prevent ice accumulating. However the 
windshield cover is easily stolen; also, after its use, the iced windshield cover may not 
be stored right way. 

(4) . Please note that paragraph [4] has been amended as the followings: 

[4] Currently, there is no known not a simple, economic approach that can effectively 
address the dr i v i ng safety concern related to fogging of the windshield in a wet or cold 
climate. Also, On tho othor hand, there is also no known not a simple, economic and 
effective way to quickly melt the accumulated ice on the windshield in a cold climate. 4e 
roduco tho prohoat timo of tho automobi l o i ntor i or spaco. Therefore, it is the objective of 
this invention to create a simple and economic solution to address the above issues 
effectively so that the automobile industry will adapt the solution and make driving safer 
and easier in a wet or cold climate. The characteristics of this invention will become 
apparent in light of the present specification, including claims, and drawings. 

(5) . Please note that paragraph [5] has been amended as the followings: 

[5] It is an object objective of the present invention to croato a s i mplo approach that 
prevents fogging of the windshield in a wet or cold climate and thereby to improve 
driving safety. 

(6) . Please note that paragraph [6] has been amended as the followings: 

[6] Another object objective of the present invention is to speed up the melting of ice 
accumulated on windshield i co molt i ng in a cold climate so that an automobile can be 
operated soon after its engine warmed up a l most immodiatoly . 

(7) . Please note that paragraph [7] has been amended as the followings: 
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[7] According to this tho prosont invention, the windshield heating air appliance , dashboard 
air vents cover and flexible male and female connectors are is-made of transparent 
plastic or othor transparont mator i a l as Figuro 1 and Figuro 2 ill ustrate The windshield, 
the windshield heating air appliance together create an isolated space adjacent to the 
internal windshield surface that can be quickly heated up through the heated air supply 
to prevent fogging of the windshield in a wet or cold climate and reduce the time 
required to melt the ice accumulated on the windshield in a cold climate.a rid-the 
automobile dashboard form a comploto assombly honcoforth roforrod as tho "contro l lod 
hoat i ng a i r spaco" that i s shown i n Figuro 0. Tho controllod hoating a i r spaco can bo 
quickly hoatod and ma i nta i nod at an optima l tomporaturo to provont fogging of the 
w i ndsh i o l d or roduco tho timo roquirod to mo l t tho ico on tho windshiold i n a wot or cold 
olimato. 

(8) . Please note that paragraph [7.1] has been added as the followings: 
17.11 This invention has the following major advantages: 

• It provides a single solution to address multiple issues, which includes preventing 
fogging of the windshield, and reducing the time to melt ice accumulated on the 
windshield. 

• The windshield heating air appliance is inexpensive. 

• It does not occupy automobile passenger compartment usable room. 

• Its installation is simple and easy. 

(9) . Please note that paragraph [8] has been amended as the followings: 

[8] Figure 1 shows an external isometric view of the windshield heating air appliance with a 
female connector (1) and a rear view mirror base path (3). a v i ow from tho outs i do of tho 
automobi l o; Ang l o B of tho dashboard support and tho l ongth of odgos X and Y may 
vary bas e d on s i zo and pos i tion of th e a i r v e nts. Tho w i ndsh i e l d hoat i ng air appl i anc e is 
attachod to tho w i ndshi el d surfaco through tho top, loft, r i ght and bottom T odgos . 



(10). Please note that paragraph [9] has been amended as the followings: 
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[9] Figure 2 shows a passenger side isometric view of the windshield heating air appliance. 
a viow from tho i nsido of tho automob i lo; tho dashboard support is attachod to tho 
dashboard surfaco. 

(11) . Please note that paragraph [10] has been amended as the followings: 

[1 0] Figure 3 shows the windshield represented by thin dashed lines (4) and the windshield 
heating air appliance together to create an isolated space, a viow from tho outsido of tho 
automob il o; tho dashboard i s shown at tho bottom. 

(12) . Please note that paragraph [11] has been amended as the followings: 

[1 1 ] Figure 4 shows an external view of the dashboard windshield air vents (5) and its cover 
(6) with a flexible male connector (2A). a v i ow from tho i nsido of tho automobi l o; tho 
dashboard i s shown at tho bottom. 

(13) . Please note that paragraph [12] has been amended as the followings: 

[1 2] Figure 5 shows an external view of the dashboard (7) eguipped with a dashboard 
windshield heated air outlet (8). a viow from tho outsido of tho automobilo: tho 
dashboard and the air vents ar e s hown at th e bottom. 

(14) . Please note that paragraph [13] has been amended as the followings: 

[1 3] Figure 6 shows an external view of the dashboard windshield heated air outlet (8) 

attached with a flexible stand-alone male connector (2B). a v i ow from tho outsido of tho 
automobi l o; tho dashboard and tho air vonts aro shown at tho bottom. 

(15) . Please note that paragraph [14] has been amended as the followings: 

[1 4] Figure 7 shows a partial windshield heating air appliance edge with female buttons (9) 
and its corresponding male buttons (10) attached to the windshield surface, shaded 
surfacos of tho windshiold hoating a i r app li anco aro dosignod to attach to tho windsh i old 
surfac o . 
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(16) . Please note that paragraph [15] has been amended as the fallowings: 

[1 5] Figure 8 shows the partial windshield heating air appliance edge attached to the 
windshield, tho bottom surfaco of tho shadod port i on is dosignod to attach to tho 
dashboard surfaco. 

(17) . Please note that paragraph [16] has been amended as the followings: 

[1 6] Figure 9 shows a partial dashboard windshield air vents cover edge with female buttons 
(12) and its corresponding male buttons (13) attached to the dashboard surface, that 
th e windsh iel d surfac e i s r e pr ese nted by th e so l id thick l in e ; th e windshie l d h e at i ng a i r 
applianc e surfac e s ar e r e pr ese nt e d by th e dash e d l i n e ; th e dashboard s urfac e is 
r e pr e s e nt e d by hatch e d l in es at tho bottom of th e figur e ; th i s compl e t es th e a sse mb l y 
roforrod as tho "controllod hoating air spaco", wh i ch consumos loss than 5% of tho 
ont i ro automob i lo intorior spaco . 

(18) . Please note that paragraph [17] has been amended as the followings: 

[1 7] Figure 1 0 shows the partial dashboard windshield air vents cover edge attached to the 
dashboard, that a plastic windsh i old sung l ass dovico i s shown in A; tho p l ast i c 
windshio l d sunglass is attachod to a hard hand l o on tho right as shown in B; two handlo 
holdors attachod to tho windshio l d hoat i ng a i r app l ianco shown in C aro usod to l ock tho 
plastic w i ndshio l d sung l ass handl e . 

(19) . Please note that paragraph [18] has been amended as the followings: 

[18] Figure 11 shows view of the windshield heating air appliance comprised of two 

symmetric parts to facilitate shipping, another type of plastic windshield sunglass that 
has a series holes located around its edges through which the plastic windshield 
sunglass is mounted on the windshield heating air appliance. 

(20) . Please note that paragraph [19] to [26] have been removed: 



7 



[19] Figuro 12 shows a w i ndsh i old hoating a i r appliance* w i th two plactic windshio l d sunglass 

dov i cos; two shadod surfacos roprosont two plastic windsh i o l d sunglassos pul l od out 

from tho two p l ast i c sunglass dovicos. 
[20] Figuro 13 shows a windshiold hoating a i r app li anco with a sorios transparont p l ast i c 

hollow columns that aro mounts for installing plastic w i ndshiold sunglassos as shown i n 

F i gur e 11. 

[21] Figuro 14 shows a w i ndshiold hoating a i r appl i anco with two plast i c sunglassos shown 
as shadod surfacos. 

[22] F i guro 15 shows a viow from tho outsido of tho automobilo; adjustablo windshio l d roar 

viow m i rror baso ho l os aro shown on tho top. 
[23] F i guro 16 shows a viow from tho i nsido of tho automob i lo, adjustablo w i ndshiold roar 

v i ow m i rror bas e ho le s ar e shown on th e top. 
[24] Figur e 1 7 s hows a le ft v ie w from the outs i d e of th e automob ile . 
[25] Figuro 18 shows a difforont loft v i ow from the outs i de of tho automob il o. 
[26] Figuro 19 shows an automob i lo windshiold hoating a i r app l ianco ro l atod T odgo sizos 

whoro tho hoight i s 1 .5 inchos and tho width i s 1 .0 i nchos; tho dashboard support odgo 

s i zo is 0.8 i nchos w i do 

(21). Please note that paragraph [27] has been amended as the followings: 

[27] According to the present invention, the windshield heating air appliance shown in Figure 
1 is attached to the windshield by locking its edge female buttons (9) with male buttons 
(10) that are fixed to the windshield surface. The foam layer (11) seals the gap between 
the windshield heating air appliance edges and the windshield surface, thus creates an 
isolated space henceforth referred as the controlled windshield heating air space, 
between the windshield heating air appliance and the windshield. Similarly, the 
dashboard windshield air vents cover (6) is attached to the dashboard surface (7) by 
locking its edge female buttons (12) with male buttons (13) that are fixed to the 
dashboard surface (7). The foam layer (11) seals the gap between the dashboard 
windshield air vents cover edges and the dashboard surface (7), to keep heated air 
supplied by the dashboard windshield air vents within the dashboard windshield air 
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vents cover. Then the flexible male connector (2A) of the dashboard windshield air 
vents cover joins to the female connector (1) of the windshield heating air appliance, 
which assembles the windshield heating air appliance and the dashboard windshield air 
vents cover as a whole. Through a channel constructed by the dashboard windshield air 
vents cover (6) as well as the joint of the flexible male connector (2A) and female 
connector (1), heated air supplied by the dashboard windshield air vents (5) flows into 
the controlled windshield heating air space, is mado of tho transparent plastic or othor 
tran s parent matoria l s. Tho top, l oft, right and bottom T odgos of tho w i ndsh i old hoat i ng 
air app l ianoo are dos i gnod to attachod to tho windshiold as shown in tho shadod 
surfacos of Figure 7. Tho dashboard support odgo is dosignod to attach to tho 
dashboard as shown by tho shadod surfaco i n Figure 8. Figure 19 i l lustratos tho 
d i monsions of tho T odgo to bo 1 .5 inchos tal l and 1 .0 i nchos w i do and dashboard 
support odgo to bo 0.8 inchos wido. F i gure 5 and Figure 6 show tho dashboard a i r 
vonts are l ocated b e tw ee n th e w i ndsh i o l d and the w i ndshi el d heat i ng air app l ianc e . Th e 
w i ndshio l d, tho windshiold hoat i ng air appl i anco and tho automob il o dashboard form a 
comp l oto assombly honcoforth roforrod as tho "controllod hoating a i r spaco" whoro tho 
controllod hoating air spaco can bo qu i ckly hoatod and maintainod at an optimal 
tomporatur e using th e hot a i r s upply from the dashboard air vents. Thus, the moisture 
from tho passongor breath i ng can no longor form a foggy layor on tho hoatod 
w i nd s hio l d and w i ndsh i o l d hoat i ng a i r app l ianco. This onsuros tho bost dr i vor vis i b ili ty 
in a wot or co l d cl i mat e . 

(22). Please note that new paragraph [27.1] to [27.4] have been added right after the 
paragraph [27] as the followings: 

[27.1] Alternatively, the dashboard windshield air vents (5) are replaced by the dashboard 
windshield heated air outlet (8) to reduce the dashboard windshield air vent cost. A 
flexible stand-alone male connector (2B) is attached to the dashboard windshield heated 
air outlet (8) to retain heated air. The flexible stand-alone male connector (2B) joins to the 
female connector (1) of the windshield heating air appliance, which assembles the 
windshield heating air appliance and the flexible stand-alone male connector (2B) as a 
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whole. Through a channel constructed bv the flexible stand-alone male connector (2B) as 
well as the joint of the flexible stand-alone male connector (2B) and female connector (1), 
heated air supplied bv the dashboard windshield heated air outlet (8) flows into the 
controlled windshield heating air space. 

f27.21 The controlled windshield heating air space is less than 1% of the automobile 
passenger compartment; therefore, using heated air supplied bv either dashboard 
windshield air vents (5) or a dashboard windshield heated air outlet (8), the controlled 
windshield heating air space can be guicklv heated up, and the internal windshield surface 
can be maintained at an optimal temperature. As a result, the heated internal windshield 
surface no longer causes adjacent air to transfer moisture, which prevents fogging of the 
windshield, and ensures the best driving visibility in a wet or cold climate. 
[27.31 Furthermore, the controlled windshield heating air space can maintain the 
windshield surface at a relatively high temperature in a very cold climate, this can prevent 
the windshield from a dangerous "flash freeze" situation which may occur when water at 
or near freezing point strikes a relatively cool windshield while it is in motion, such as 
when cold water is splashed up onto a car windshield bv a passing tractor-trailer. 
[27.41 According to this invention, the windshield heating air appliance is made of 
transparent materials such as plastics that will not be broken into pieces during an 
automobile crash. The dashboard windshield air vents cover (6) and flexible stand-alone 
male connector (2B) are also made of transparent materials. 

(23). Please note that paragraph [28] has been amended as the followings: 

[28] When an automobile is parked in a parking lot or on the street in a cold climate, the 
normal practice to melt ice on the windshield is to preheat the automobile passenger 
compartment intorior spaco wh i ch takos fa i r l y long t i mo . Since the "controlled heating 
air space" is consumos less than 15% of an automobile passenger compartment 
intorior spaco , it takes much less time to heat up the "controlled heating air space" 
compared to the entire automobile passenger compartment intorior spaco ; thus it takes 
much a shorter time to heat up the windshield, melt ice accumulated on the windshield, 
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and reduces pollution . A shortor t i mo to molt tho ico on tho w i ndshield savos onorgy and 
roducos pollut i on. 

(24). Please note that paragraph [29] and [30] have been removed: 

[29] Tho largo soft plastic w i ndchiold sunglass i s anothor foaturo of tho w i ndsh i o l d hoat i ng 
a i r app l ianco. A rotatab l o plastic sunglass dovico as shown in F i guro 10 i s dosignod for 
si mp li c i ty. To us e tho p l ast i c windshi el d s unglass whon driv i ng on a sunny day, just pu ll 
out tho plastic windsh i o l d sunglass hard handlo and l ock tho hard handlo i nto tho two 
hand l o holdors on tho w i ndsh i old hoat i ng a i r app li anco as shown in F i guro 12. To put 
away th e sunglass b e foro dr i ving wh e n sunny condit i ons ar e not pr e sent, just r e l e a se 
tho hard hand l o from tho handlo holdors, tho rotatab l o p l astic sung l ass dovico 
automat i cal l y rotatos tho p l ast i c w i ndsh i o l d sunglass out of viow. 

[30] Anoth e r pla s tic w i ndsh i o l d sunglass des i gn i s shown in F i gur e 1 1 . Each p l ast i c 

windshiold sunglass has a sorios holos sproad i ng on its odgos, tho w i ndsh i old hoating 
air appl i anco has a sor i os ho ll ow co l umns as shown i n Figuro 13. Tho co l umns aro 
u se d a s mounts for corresponding plast i c w i ndshi e ld sung l a sses . F i gur e 12 shows th e 
w i ndshi e ld h e at i ng a i r app li anco w i th plast i c w i ndsh ie ld sung l a s s e s. 

(23). Please note that paragraph [31] has been amended as the followings: 

[31] Some automobile models have the rear view mirror base attached to the ceiling. Others 
automob iles have the rear view mirror base attached to the windshield. To hand le th e 
caso whoro the rear view m i rror bas e i s attach e d to th e w i ndsh iel d, th e wind s h iel d 
hoating a i r appl i anco could bo cut opon to accommodato tho roar v i ow mirror baso as 
s hown in Figuro 15 and F i guro 16. To accommodate the need for the rear view mirror 
base attached to the windshield, the windshield heating air appliance has an open path 
(3) shown in Figure 1 and Figure 2 to fit the rear view mirror. 
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